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PROJECT SUMMARY

Intelligent Power Stages (IPSs) at OSU

The projectis aiming to improve the reliability of griled power converters witladvanced monitoring circuitand

intelligent algorithms In detail, an advanced detection circuit has been built and integrated into an adaptive gate drive
for power modules. Because of the inherent noisy measurement environment of power convertersstate device
voltage drop togetherwith several other measurements are fused together to provide accurate descriptions of the
stress and degradation of at both device and converter levels.

An 80 kVA gridtied converter prototype with the most popular circuit topology for gridied converters have been built

to validate the proposed the advanced gate drive circuit designs and sensor fusion algorithms.



PRINCIPAL INVESTIGATORS
Dr. Jin Wang, Professor
Dr. Maheshlllindalg Professor

WEBSITE
https://hvpe.osu.edu(High Voltage and Power Electronics Laboratoaythe

Center of High Performance Power ElectroniasOSU, established in 2007)


http://hvpe.osu.edu/

Main Challenges

A Noisy measurement environment due to the high dv/dt

A High power density requirementin urban settings

and di/dt switching ofSiCdevices

Primary Innovations

v

A

Advanced power device onstate voltage measurement
with high noise immunity

Sensor fusion algorithms to accurately report the stress
and degradation of devices and power converters

Adjustable gate drive that helps to reduce device
degradation

Liquid metatbased power converter coolingwiththe
inductor in the boost converter functioning as the pump




A Main circuits, controller boards, and thermal simulation

A Vds_onand temperature measurements
A Sensor fusionbased Stress Index and Health Index
A Gate voltage adjustment

A Liquid metatbased cooling



Boost Stag
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Inverter Stage
IPS Power Stage Prototype

Busbar Configurations

Final Assembly Design

Ventilation
Grille
N

Submodule &
Cooling Fan (46 CFM)

Forced Air Cooling
Estimated Tj: 8/b

Busbar FEA Simulation Specifications and Results

Current Path

AC Resistance

AC Inductance

Ventilation Fan (100 CFM

Temperature [C]

70.9217

65.1815

59.4413

53.7011

ﬁ» 47.9609

42.2206

36.4804
l 30.7402
25.0000

Thermal

_ Simulation

Results

Voltage Overshoot

Copper Material, 4 mm
Thickness

Between Submodules

1.31 mq

23.65 nH

Between DC-Link Caps and
Submodules

0.96 mq

10.2 nH

<15% (Switching at
1000 V with 5 A/ns)
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P.N. TMS320f28379D Cyclone IV EPACE40F29C8

Socket for FPGA boar
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DSP GPIO pins
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